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Summary 

Baotootmtf tmrnima Btflvartfon h patients wlrfi chronic heart 
failure may ha a«»hdary to andotoxfn fllpc^oJysBrcterW 
action, Wa Imest^ted the hwartiesls that altered gut 
pemuBbimy with haatertal translocation and endctocaemra 
would be IncTBSBsd |n patients wttti oedema secondary to 
ocngotih/e heart failure, 

NlBttoda We compered 20 peetem who had chronic heart 
felfure Mth receitt-onsat peripheral oedsma (mean aga 64. 
years [5D 10], New York Heart Asaootatton [NYHAJdass 3*3 
[0-7D, 20 stable r»rv«etferrfiiotiB parents With chronic haart 
MUm (maBn ae)9 63 yeats $31 NKHA class 2-6 r>7£, end 
14 healthy vd forts ara (mean ago 55 years Btehamtoat 
markers of endotoxBamle. Mfemmatfan, and Immune 
activation were measured. Tan patients worn atudtad vrtthln 
1 week of oomplBfa les&tutkM of oedema. FrVe clients 
simfrad longer than 6 months and were restudled again efter 
TcmaWb£free of aederra for more than 3 months, 

Rndlngi Moan endotoxin ratrentrBtfone w» higher In 
oartemarnus patterns with chronic teart'tBihjra than In stabla 
patients vdtb chronlD heart ftTJila (0-74 [SD 0-451 w 
0<37 BJ/niL [0-23], p=POOas) end oontrols {0*AG EU/rnL 
[0-213, P^-O-^). DsdariBtDUs petferts had the highest 
concantmtIon3 of several chines, War ahort4erm dlumrte 
tm almttnt, Bftdotcodn " concenbaUons decreased from 
08A HJ/mL [0-49) tD 045 EU/mL [0»21J, p<0*05) but 
cytoWnae temalnBd raised After trsaifaTq of osdama for mora, 
than 3 min flhs atlflT oedema resntvad* endotoxin 
ameerrfraflnns remained urehangol 1fara iha previous visit 

fcit B iUwiBii on Raised cornentraUona of endotoxin and 
cytokines are frund In pertfenti wtth dirurac heaft ftRora 
during acuta oecfematous ortc&rh&tion. Inteiisinad diureHo 
Uaflm ej ft can normalise endotoxh coresentrattans. Our 
pndfrnkiary flhdfr£& *t\rft£*& ihHt enjotnxfn may Utggar 
Immune octtatton rn patients iflh chmrtto heart feUm during 
owJwrmtous optaodes. 
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kctroductioo 

Some ptiieutswIA cbronic heart &ihttc have fcatnrcs audi 
as eardivc CAoBeisiB taar xn*7 ba dus tq actlvaliaii of iho " 
imzmmft QiEEenx 1 ^ Liaa&ted e^ p i ^ *m of tumour necmals 
frnfrry & fratf'a') hfiB been found in ntTHnr tissue gf . 
patients whb Creole heart fiwhur: undergoing hearc 
nancplantsdos. and fiuKug hcaxt ha» been atiggtattd is 
the cause of nctzvazkm.' Ito Hhte between, a 

prdipgrxuc parocai and cytolvit kctivatinii haa been 
docwRcmed In hunum beings vtfm heart mflttra or nx 
mrmpi models. Ibc cmtc of sxcreaaed i^tatme 

We hare previous sugg&ted thai bacte^al endemnm^ 
hpopolyKacdiaiide, caolDbBtca to l,IMrmrtr Budvuiicm in 
limy mv &2ure> 4 Acute venous crtiigeMiDii wniTfl feed 
to ^ltcittl gnt peoncitbOxty fiarbacpsilaj cndotPKaa, oxboii^ 
mtH Tft trflnilTTftV 1 of There maudals icro the drmlRrimu 
In mc ciicuhaiim* l|pO|io)y&flcchfixide Is bcimd "by a Scrum 
pnrtciQa iniH"^ ^pnpolyMfTTwndr^TTnilHi^ piu Lull (LBP).* 

Th w I^J^^Tygflrr^flrirfgr-TLHP gmnpfa cm interact "with ihft 

CP14 membrane protean and TOHSfce aJgnalHng leu c ptw s 
to start a aigoalaat; msoada that Iaadi to mcreaBed 'cymlino 
production pgurc lj, Tht extracellular domain cf the 
CD14 xecepior is ibed after fntftr hoIoh bucI aexmn 
soocealraiioQi thona^x to r^*yr the smotii^t of 
cndoradii and eeD ^Teractinn. The HpapotysRechatikl^ 
TUP rntrn h&a bttn shown, is be crucial for the 
iirtqw^ft iiiflijiHpigfrwy fflf^?^ of hpatiolysaccifaarldCi^ ^S^h 
ctmcenlxfliopB of 1SP> as seen during the aenxe-pihaac 
leapoaflo* can Gomjfleiseiiy htoca; bpopolyvaccharldc eBecm „ 
sn yrfxQ aod in a murine scpni model* 1 Pmibrnnjore, 
psnenta ttvth h|ab amceatradoxii of Bohttlo CD14 (nbicn 
Aews endotaain^ccll intaactkm and of CD 14 

fi ^ ^ y the ^i fn vfitrtf i have aTrilnpfl^y TnriF^igwft 
concentzadena of TNFfl^ coluhle xeeepoa>2 and 
icccptDT^j and intraceThjl w^dUeg ion r a olcru lM . 4 

Th* deajfee ef bowcWwall oedema cannot be direcny 
measured. The nistum between central h&emoifyi&znicg 
and the pothoplijviakisicsl &aturca cf chrosic hsart taUarc 

west 1 lh animal models there is e p oor relation bnweea 
intrscBEdlac yifefl t mea and ^ f ^* rfwg1 perixirion. 1 " Wa 
t^«ve&xe cg jjflLfl De d prineats sccordhur to the xji i w:ute or 
aheence of a lebabfe marker of acttte venous amgevdon 
doe to cazxfiac sdhire^ umj&c\y perlpbeval ocrtrmtt. Bowel- 
tvbS oedema that fr ^y* 1 '^ ^h&cod £o£ j^^i'^w ini^y mid 
fyu i*»» i al (fa endotovin) translocation It moat Ekcry to 
occnr wlih ro^ r^ ^wtrft th severe pcrxpfaezatoedarQ^L 

Oto> xdb&i ppn jn T^rfi smdy wastso meassre ecdoxozin and 
^o^hie ccncaitratiani ia psuexiu with chro n i c heart More 
dtuhig an aazts en m u iuou mth pgqphml oedema and 
nft^y s^iotKflcm and InnrjHriui ti^sTm^tt wilii dmcctioi s 

Methods 

P3ftiClpSfTt5 

Wt icodled pnupecnfctf 14 heakhy vohianea (mea n age 55 
yem f&D 16J) md 42 ptdena v^ch cbrcnV htwr ftPort Cmrtn 
Age 66 jtirt [15], p7=0-ll).\7e did the btucfint S tedicr ~b Uwm i 
April si OcaAer, I997.20~rtdncpKtsca£i wett rcamted doling 
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$xu&ae(Wu4xftdm of CB*4 a»&qiaf 

|a pJjishfilniS) 



Flgma £ Ehdotootn tqnnfffuli df Innona uuSvalkn In 

COngK&vn lined falton* 

Lrt-lpapffetacerKuila. 

oricmeocA™TTqgotiir^ill c) u ^u ^ ^a iniBd pcieniiailtoyil 
Pju i ljuim , Hv^3ul| Lcndam UK, dxtij&g the tfme period* 
Bonified cm rtmdmcc to *e Art 0* Bdnnmnn. to WMd- 
HMlAyTOhmrcm wm bospfodttaff and idath* tf taikntiriiD/ 
agreed 10 participate. Only one heihby pown d ccftirn 
putiapilkm. We w timfcit dm finn dan -wdnnteeD «fcd 
yosfifcr than ywo* to lebfcw i aWJarmim fenftgRKipB. 
The OEBBpi of ebronta tout ftftmi wae iflcbaonfc in 27pitiaita 
as! iflopfiftfc (fflflttd cwtf unQupilIy ^ paricctt . Th e 
Hh gnmiM rf tbinnfcncaitiaihrcWJi based On pnymTmi arfrfn g 
mi . .^ cAhUomc^fc and dOPrmmtEd leflb-warcJeulir 
e ^rihuul o ai 03J patio™ bad 4 fefcrcniricuJir ejeqfe o ftarfca 
jBctraitd by * \f m,n i r *Vyfirrhy ^ wB™«^ite ^rnTricdotH*|*by 
of «07»). Ko priest crvehmM Irtd eSnfcal n«nl cf faftolnn, 

1 TatfeuT me n^'^i tfimtdct foff3B)> u^ocen^a- 
cop v at fa r m^uig frWtnr drafflda 
6^m fm3afcren£ ^16), and nxtzttea fr?=I5) fa *nfcm 
ry ^MtW We did etnackd £bnooHip of TO oedemaim* 
ptw. ^ho Ihn) dint io onr hospital {five Not Y«k EettX 
Ano cfrt^yi pT?HA] data lV f ffcw dni HI) afcer t re at ment wfan. 
toeccaicd detea fit draretlci (Jbcthhc of fbrorrmtrtn up to 

o^^^o^2i]inBis5JB8CtrlOiDSOxs^dn^ttfDOdO.Qr 
^m. padcnlB^ £set bid to bft itetttcd ibr 5-^ dqi fis 
iniBivoiuUS (Emote imDiw^aL 

Afia k nudtia of 14 dap C^die 7-69) wo xoodfed ibop 
pxxtemi wilhh t week nF raHfto rsahflito Of otdmi Ciftsr 
tEetBDQRBzK^HA d«* m, fim e3a» Hi maai Wt^tlOfr 
>6 Its 3^>0|X Kpc pAltol TtgifnrH cHaktl 



«3la 14-32 weeks {mem 21 w*3u p]) after The inidid 
inretdgsdoa wbea tb^y Htd been fiw ofpoqihcrtl oedqn* far 
morcdnn3inimdl>. ThBTCBttkafagftrepBtiKia &d> MX >nnm» 
gnTrV rimfnal awe nd dkd 3-9 man&a ate die inliirf faw emydlub 
miliout Irrpna tttft icm*ficd The rcseaidj pxocacol was ay&cmd 
br lbs cdiha tg™^*" oTdu Si^h] ErowpW Ho^atil, end all 



Bbod uinplcft were coUecoed sftcr rcjc fbr «t 3<w 15 ndn* A 
pa^rtthylene csthcter vu iiuoicd ioxo m agi rrnhrtFl van snd 
B inLofbW were dswa into «Bdslsn&»£ee tubes (Endo Tube 
^X f ChzDmosmix AB, Sweden)/ 30 mL sw^7» were rtto TbTcca 
£tf UocbcBiiBBl nod cytokine: afl f a satwnrntB , After jxnrncdiite 
ffCT fiftignrimij blood ind pbsn» umjia Vrr rttned n — BflTC 
ymrtl tntfysb In iddirfop, 5 mL blood WW X"^ni into tnbet 
OOttttiolBg edetiC Mid fill floomoeneD-BctxralEd ccH-soxdiib 

Ooa»tssvtniiB of adntaadli were ineumd ^Jtb a 
^H^p^^i^ wriliWe \h ^I-hnalQl AmAoCfte Xjwtfe QCLrlDOO 
lEff kit BioWJntiHtef Ida Walkec&riQOj , USA3» Tbe BOmd 
CCttCBnadcn of eortnfmrin In dds «i«y in. hcildiy pcapSc ii 
EUA&L. T 1 *" widdo-fusy «»«fflLJ«™ of variation at 
ctmceSRadoni of 0*55 WJfrPs and 0-B2 5UA»L wcte and 
bctnwt^nv nrrfJlTusuTt of nrisdan wac \&B% and. 
13£tt> le ty oi JwJy . sepnnsd bSuod ittapte in so&p 
oedeswoci pa^am ibe cocSdcnt of mSfldon wop 10*flW. Tbe 
lawexfimic Of deiccflmi wat 0*03 EUtaot. 

7nfi vn mettssted by SMSA. 11 Total XNRe wii mcumed 
vidi an EXJS4. kit (Medsede, FlcnniS. BcTg^smi BsnmlSvSly 
3-0 pg*»*i teicstot infioeBccdbT mlobfe TOP receTsor^. EUS\ 
Hp (R&D 5yctex^ Mbmeepolfe tJSA) Wczc rait to 

menvee colnhk TKF Kcepwi-1 ood reccpoa>3 a and InualculJii 
^ Intra Hmfet of dctBedoB of dw may« WOC 25 pgfeiL, 2 pgAriL, 
aod (HkO9iP0&ntf ceipecdvc^'. Salnbln CDU wst tttiessed by 
2LZSA Emiib fcr fc Gamsn^}. fHROA pra ctildTO Kitt 

> jww > j iTi mt un * vftxt meumcd by od IiBOinnrfTirnnTfmicgfe iuuy 
(BKAHMSjBcdin, Genwaj^'* 

■ sabcfOVp of ten junyasdenncoup aod seven ocdamirrai 
jmrfgTTtgj n^u faaHbtfltthvTolpnieOT, wiudotteod nxsplei 
wett nten k jjmimlftm ededo-odd tnba (Vycaowr Synestt, 
' IWpan BD, Qx&td, US) ad stained wife flnojMandy labeled 
inooodDDJl andbodfEf (Coitlcec Elrnmnin^ tmxa^ UKJ to 
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TuHa 2: Mean ISO] piaitna onnfiatifiationi of ondutmAi and 
taRMnmBtmy mwlww b h«Hky»nkmttaa and pnHarts vAb 
chrenteh«nrt failure 

dCTttmmcpedpberdJyn^Ot^pil^^ 
r*Tn* zccc^tOM'DotbE T ceOr. A mimmr ctcbh of nrfbody, 
^etsnnned by nmrinn (dm sot ihmni), plnscd nttd 12X75 
jam pelyprDpyieae wb» (pflaov H*mpd£n> U^. TWO Tnbn 
wezt nityiedfttf eidipiifeiitfi inmpte, ^he&^TPbe n w U i lnnrf 
^j wii t i J mftnoetasil zbdtbb -na™™ axdbofiu isaiEpksHjr 
matclied to dm Tcrt-mribodica fa the itcSftd mbo. The embody 
ftnwirWw* nnyi^M tucd roe QD3-PC5, CDfr-HPO, CDS- 
SCDj WV» CMSftTOL Itc fanoC-tcM lyucd tdnae*tood 
pmcnfl wn «ri to *e hiUWQoti (Codar Btecttorin, 
IaUnn, UJQ* Ign^iogtft wo let co Ibrwrnd craqpittd 
whh tUe-fHter dot pbt ud csmpetiwto est*jfi4ed ^ 
die coroWn» of ftoH«iflaaMtraed Jeaaicya Fjndaji*^ 
Fom^cdmtf flow ijiumcu/ W done cm tbc Cooker XLrMC3- 
with Syncm H mfeme (radon Z0> 

Smlstkml analysis 

We dsrcsted lunxuifity of dtirritmricc WiS* die l&hiu^ma?- 
Sndmii* tea. tfepmred Stiuku^ i mfc paired * tert^ ANOVA 
Willi Rlhet'i pnn*hoe Tea fort* iflmmce te jmflnple MfasX 
flafl tfrf UwwW tPhtm^ Dmtum owd fffacrc : uumiuQiImc. Dm 
Ate presented at xtftm C^D> We iteo qkdj nmVBtfawsconrliflaii 
aid m ril uwuli i te <otf^Jpn m^jirt CD mtfiMh The TrlMnnn 
bavn VftffrUei. We w akp<0-O5 to be ^gnxfttOL 

Re$Uft& 

In table* I and 2? bafiebnft cEmcd dxazflctedstics md 

I canto of * pd ngiwii and bmsoxpl znfidtourtoirots bib 

Aim BndotxonD cznusntntkni woe highest i» beany 
figjpm paceuts tvith po^beid o Mftn^ compared wbh 
-bcars-feilnre p a tkma v&bflnt oedema (98%) kwL oOTrttoli 
(59%j p=O0027J £go« 2)l Dam* concentistiflnfi of ISP 
did not cHSbr bowecn groups Inaz these a robed 
Iipapo^BBcdisriddlog IBP nnc in Hie bea rt-flflme 
pai£en& , wfili oedema mrnpimf iwtii drove ^Sthcmt 
ocdani C71% pOOIX- & orfrmftrmi hetue^bue 
paU t tt t^ piuma conuiiitsiifitti were flUgnifinnt^y hagfrftr 
for C^BCthe preteift TNPn, inhibit INF i«ceptor-I asd 
istcda&ni^ij and nhAJc CD14 (able 2) than 
fyx otzier ^^vcipa> 
Ajnong allpntiQpnitv C^54}j ooxuaejacaiUnia of snhaHe 

p<DQ5). 1Mb condedoa wn not ngaticast ito patients 
ar besftby yohaneca woe sn^sed p ^mrel y. In 
' pBtzCQti wilh cfec&tife bean £abse, tehihle CD14 
coastal widi TOFff 0^0-^, p<0-05) tndfiohibteTOF 
p<0*0J). There raj & candmiro 
bexcm actable CD14 find soluble INF seceptap2 m 
r pr^^"i wita 6«b)e ehitnslcheiitfialnit (r^^h p<0*0))> 
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f^ui»2: PUams andbfaadn lwubhUbOuU ki bBstftyvotUMDsiB 
aid tafttMtora pstimdft «lfb tnd vtthovt oedwn^ 

(kuys^Slhr EDthi aod79lh pwsftffilMi 

Kb ample cozrcfankmB esdncd between ty rfltrnftin or mctt 
^Omtnn ccoceonaxioDB B&d ^pcpp^ywiiyih^ridrtt at^P8dh>*a 
nor between. cbflngcA gajfaTg of Hdxxey foncdaa over 
Tfmf minporcd witii ^tiBMgeo of Cpopo^Ts&cdimide or 
'cytokine cascenpsaians over timo ((Uita not ebuwn). 
Tliete&re^xbififtbeaniBe of latent nhnnrmnlMnn of Bdney 
fcacriop teei; ja gtmae ocrirmfflPPB pgtieoit U imUbely. 
Inttnfljpe dhiretic tceatmaxt te a mesn of 23 ds^B (8) In 
pxticnQ with dbrooSc ticsxt ftQurts T^ni^fd In. o, y w^an 
wdi^t tfmnir of 3'6 (jesttge 2*5-S0)» tad 
impiqvtttoemfaidio fractional NYHA dais inraae of the 
lea paxknii. Ia cq^bx of ffaese* eadotaoBQ plsnna 
w« decreaaed &om 0'96 EtlfeiL (04V) to 
0^45 EUAnL (M^. la two patSatu widl norrnal 
ffo j^ ' | I'Bfrirtw * of codutnpifr Gi T^fMeJfnCy coaoexuEBXiODa 
after dhirenc uciuien r were 9% and 36% Hfiticr Ihxa at 
batcflnCi batBtillintbenoxma] xmae (<0'5 2o all 

ten ptrtiaiB) du ^popo^icchaiidc * ,WT1 ^ rirrQ ' ^ nrrt * £eH Jiuza 
094 HUftnL (p*4d) to 0-45 EUAnL (0-2 1> p<=0-049; 
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eatahn&hed thAi oeaematoiu padenrs h*?e -die highest 
con«xumions of soluble CD 14 end Kpopc^acehfirido, 
but ia hcaongeneotia groups afp atirnn tfccia was no direct 
**w^#Hrfn xdflden between the. two >wlriablea. Shed, and 
therefore soluble, CD14 mxyuu.* are thouahr to reflect 
tta ttmnn nt of ^ndctqtjn/cril taeracdon in die long 
term. By contrast, endQtman has & fbozt plesma halHife 
(I 0-30 zbw)i tfhLch. may explain why sofabie CD 14 
oftncfntn* Tf rt ' ng &xc mote closely related to cytoJdac than 
endotoxin onnc ? t^^r^*^^ 

The emieentnrdoiiC of endotoxin in mar ttnd? were 
wdl below iheee tem In aejiEie shock." P atfems with 
Awnfn heart fiufure bad no sign* of active infn lirm » 
and tbs ind derate faifarenics in plasm* endotozia are in 
keeping whb tint fcypotiteoB of o tamskiEHtkffi process. 
PcesHa?* k it endotoxin hsclf rHthcr than buctcrfe that 
translocates, IipopolyracchaDdes at bageline did not 
qqndHK significantly with renal fartntfan (aa mftpgirrt by 



AflcT fttsflgdto 

Hgum 3: gleet dT wriandfrrf egmallu ImaHinant on ftfafima 
e&ttotaxi flonoBrtndfen* N ten paffl ants with otnonfe foaait 
{bRiub W» hod p*q*iHa1 OOdem* 

GOth paaariilsM. 

figure 3}. *Ibc effect of dit c cliu uefl tmenL on the endanrfn 
and SnflnTTTmnrnry m»ntefi are shown in tabic 3. Dunng 
rrtfW^ fbltaMgb five patten tB wane xesmdLed when free 
of oedema, fcr more Tfatn 3 montrrt after 21 weeks (7). 
T^P^ATrwm conceozrAntma at the t hlid visit did nnr ifli&r 
from titoae aube second viartata a mean cf 19 dapi (P*39 
[0-22] ts 049 EUAnL [0-06L l^O^ tar TNRz 
concentrations vac lower p?* [12*4] ta 31*0 pgrtnL . 
p-7J,p=tM)79) 

Wc have shown that eudulmuu n ii i tri in tdoai and 
trtnnuenmtttory cytokines me laa^mj^entewim heart 
feflnre who hare penphcra! oedema. Bailed endotoxin 
c o m yiiiT<n i nfti were sennaused by Irrijgtiftfted dluAlc 
trrattDcor. .H» epdotomcmU in these pssmbr wig hoc 
&9i ochzted with e rttong tcotz^IiAfie xespoase thir would 
h&ve led to m xnoeaEcd hepsdc LBP wyn&tsfo end 
subiuiDcnt blocking of fyopotfl&ccn&zie effiicta. These 
mufti l&nd aedmcc to the Igpoitab nut bataria l 
fn^ ^ytw may bo n zmportmC grintiitn» of nrmrane 
i t i ivH i i orf J& p*^^p»" wbh cbzonxc heatt ftiDurti *Hds 
find^m^y apnivwkrus opttOM fitf trearment of parieim 
with chronic bevc ftflnce thvt cdbM be directed against 
bacteni in tnc bowel, via irmslocwto) pro cess a nd 
e&dotmin itieh> die bm tf^g a&ei of bwftieiTAl endotoaxa ^n 
ceUfi > arbedu 

Hie camples of cnd utoiin end essdarasla^nuUQg 
jmacin flctivUCT xnctaocycM and tjEiittniiexonbBgef^ai 1ac 
CD14 end ToD-Bfee receptor yrmeiDJ ^* rfnch ff rfmntmfi 
the peodncdon of TNFfc and oxber i^tniixxti (Ssmr 0» 
F^evfora itndlei n^gesced t&n tQcxexed aolnUe CD14 
mlgbt be rttacd to a^otoxaemii. 9 Wt 



cteat^uoo sad met) althouB^ tnis ffmlfag ennnot 
cpiiqileiBfy frriiirift an influence of Te^al fimnrinn oa 
cytokine depjance. 

Altbonali Tttrrtiffrfif^ dmxetio ibesspy £CBDltoo> jn 
nnqpuJigsTVin of endotoxin toncentroTiQnfi > Txesnnsnr did 
not lead bnxnediatdy m lowered cytokSne plasm 
concentration^ wnieh h w h^ang ^ith a previoua ttudy. 1 * 
.Hsi cfect msy be due to a etmcenrzatian eSbcc^ tKuhing 
fiom -me Ion of tip co 5 Iqg body water or lom^tenn 
Bi^mnoii of monoeyRB or aacxopbageB aficr bdef 
exposure to an endntoxm ttimnlufl during a pbaae of 
isHwiefll aV4Ezfefflann n widi is exceed venotu congestiniL 
JUternaiiTelA The lick of cytokine decrease iirffliwHftmly 
ftff+r fiKrXtm\ iatpzoyenient may be due to a change in 
monocyte or macrophage lipppo^acc^neidc wwU v il y (Je> 
'"lUxnaxSaftd 9 rndfrrodn cooocnUannna may ct3I c&tB« 
bcreaaed cytoldbie protection), Indeed; coch an bereflsed 
ceHalKc e emii l tfiiy to tipopcdyBaccbaxidefl baa been. 
dQcamemed in patieiitt ^rhn cteanic he&rt &Durc ^bo hod 
t ootB d££enn?euBaoJx, ,, The prevlonily docamcnted raised 
TNFs eoneentrotianc in eirdkic ifriuc of rainsnti with 
eodfitBge chiopl e heart xnay also dite to 

uiilkiiayocytcg or tissue moxiocytei r ricurin g increased 

rnn t am TK of cytokines npon " UiHittlBt iop by 

Ifeopolpacchtxldei became of decxunpensBtton or 
2^pcr»enahiffe coscioinyoeyres. In csrdionr/ocytet ofheaact 
tzsnaplaomdem icc^denn Cespedal^y ia priesti whb 
uduemle ftermic hcait &&nre) xacrcasod baaebne and 
l^opolyiv^iaride^Etimiitatcd TOFct nrodnctSon h*$ bem 
reparted." In our sroo>h rfbr ft long phfioe of encdcsl 
aojb3ks> 'iisu^tt plasma odaicentaadoni showed a . strong 
crcodtodecrcjLfcbi^mnorrnAl) and? T heitfi uea proceii 
of naanaStnlion of cytnJdne cecretioo Aeerm to ba aloWi 

Toletanee of monaiytci or macrophages to endotoxin 
can be in^r^ hi vfeo and hi vitro by rodorctnaa itfielf. 
Such an eficct tejucnQy ocous? after eererc injui7< n One 
important medismr of Iqwjpo^aacrfiHiidei. bypoBenEhlvity 
is lnrErletLkio-10- ff Camparft\ witb comtolflj wo fbtmd 
htt£n > enfcB>lQ to be tower in' stable pxtimis wfrh ehroojc 
heart &2nre-* Inexexted casdiaOAral itress and Beneral 
rjiEtte nyposii (boni via local iree-z&dical genecation and 
subieqoent itirmslBnon of tb&mrlear &oom B padrway) 
and harmana] catzboSc and anaboiAo leobplance t cqpt i nfn lfr 
in padesni whh rmude westing may lead tn 
h i im i i i fp' \*T^7 ft*i hjvexie&KltCTify* T^nrtflffmthi may> thefefbtej 
be an importanr sdrsdus frt cytokine pre^lixction in die 
hrfirt and in the pcnjhrp even in me abiesve of oedema. 
In-dyfao low ■ wiri*iTra rfcci of hponnrytacch^rideo have 
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detrimental effects cm cardiomyGcyBi. Tfce&e eflecB*are 
famtim dwoaah the jtIw-be of other substance^* 1 bror 
direct cHccta also hove been seen. 72 Is w» tberenmybe & 
^yp r wwh Kiiawpg buty r mi heart fmictrnn and fiumuuo 
p r^y ftrW> In perieoo xsirti **™«c beaxx failure^ and o^a* 
p'm^ jvrrf^riTe fjp"i"*" T nrrirniHUrttt epifiedei may 
detctzQi8& beewse of tbe carAdeprefifl&nr and metnboHn 
coBoegifiBcei of rased TNFb conccotrationff. Better 
contrtil fcf oedema m Tib*"™* heat Solute nxay therefor*) 
tebcnrgn'al. k ^ 

la ttahle ambulatory patienti \ciih diruule heart fuhst* 
a tffly>T B pnn r CT rrt n ccnooitratiori of cytoldnCB fl j c t a the 
hzmz eonld not be ibowo, 9 vsblch rufigests Thai cardiac 
producrian may not be tbe main sujucc of the nucd 
peripheral cytokine plasma exmcenirvx&xac In support of 
thr i'in| i in Tnn gg of peripheral nypaaiB., meafiures of 
u MTfgiwH aKxdfidve slews hate seen found to correlate whh 
aahible T!NF rcceptox-1 and reccptDr-2 concentrBD"OTJP. M 
have shown tint peal log blood flow after ischneinia in 

eKnl rafiy ftabfe pftrffrHTB TOtb hfilTt fajfafO 

in v ersel y related to TNFa p&aania crmi'niMMticBa. Thia 
effect nay bedoe to a relation between hyparia find TNFoi 
pjtrfoehon or town effects of TOFn on endothelial 
fanctfon.* Hypoxia may not be me most iiupu limit 
eymldne trifigct in chronic bt&rt faflnre because of me 
cytokine profit. Baised psrerieulan-6 plasma 
cmcernratiana can .be attributed xd peripheral bjporic 
nmdiBJTiifj* whvd) will occur in c&rcutie heart feOuns, but 
mere is no tcpon thee hypoxia leadi to yakrd 
oo n ^jfl r u i T mi tt of TNFfct, proealelmiiin* or soluble TNF 
receptnr-1 or tccepmr-2. Soluble CD14 receptor* are, by 
characteristic of cadamxtn aclimw but pot of 
hypoxic dlsordcra*** 

TTrfr stucty abowa me pteaence of xaifeed ptuma 
wwTfgturiH ccncCTOTTioOT in Odessa ^ritb fftrrmrc beast 
Mure and pyppbeml oedema. In the pretence of 
ttndisnged coccentiBdoia of endotoaiu bfaHn g prcgi n, 
the raised eudumuu c m mum i on reflects a rxTtendafly 
pathogenic ntnatjari that leadt to cytokine induction. Wt 
abow met aciniaEaarian of endotoxin ootLcetdxiiUBU cro 
be achieved by ratrtiwffitd dhzretxc treatment- Bacteria] 
endotoxin jubj be an u np o i um stfmuhai of imnumt i 
a uiwliuu in padems tpith chrmnc heart laHure* Oikr 
Etodica arc preEmmary and fiiiilier ifiTecb^^ofii ar& 
needed, We ve n hde stiitveiegndinei may cpgovaqtidBnew 
apt&mt for jbxatmcnt ^'^"^^ efBiQBt bact eri a in die 
bentfel, rhe tondocsdotl ptnosssi and rudntratlii itoelz^ die 
fr fa^g Bhes of btctejial cndotnxm on i mrmnw . competenx 
eeQaj orbodii 

Rnfka AaV— • *A Amtaf Cam cUrdmed chs aadatodalopodiesH "fid 
n^y* T fr ^A\f^fwA At hti^ jagnaAmg did iC ±ml 

BinvDiEarVULBdSilf fidnmaaa idvted eo InaMigioBcdtouiind 
mand iB ctfacf cgnASna tad IBP. jBttft grtttneriml 

ffpt fr) /^hff^fcw^yMd iTie 6mm nd^tpattd lfagWYTnTTirrtaf*M> Ao «b 

tad SQA vtjc oppesBd tf 4&»n<teid Bcdu (hteofesriftiflei 
Dtastfmt Gfenni^.SDAti ■ tfwiuii , »gb * pai^adDftefi&Mvimp rf 
dm «»DdWldc Cnzmaib hyilotohicdiibi teU^Qamwy. 
MR h ^ppowdtr fte Dtoadtf HetnfinHC AJ3C ft fcmonBd tftbe 
'WwoniHwKOftlhBtSftind UaBtjrtiwPtrfC4£i£ic Medlcbcb 
caponed t^Qjc&d^ikli B^txt^bn^dkd^o* 
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